Introduction
Since its discovery by Hisaw (1926) , relaxin has been considered to be a hormone which was primarily associated with pregnancy (Hall, 1960; Belt, Anderson, Cavazos & Melampy, 1971) , and the ovary of the pregnant sow has been considered as a rich source of relaxin (Fevold, Hisaw & Meyer, 1930; Griss, Keck, Engelhorn & Tuppy, 1967; Belt et al, 1971) . Many investigators considered that this hormone was solely a product of the corpus luteum (Belt et al, 1971; Anderson, Ford, Melampy & Cox, 1973) , but isolation studies of pregnant sow ovaries have indicated that relaxin can exhibit microheterogeneity (Sherwood & O'Byrne, 1974) . To date, two structures have been proposed for porcine relaxin with a molecular weight of approxi¬ mately 6300 (Schwabe & McDonald, 1976; Schwabe, McDonald & Steinetz, 1977; James, Niall, Kwok & Bryant-Greenwood, 1977) . This paper reports measurements of immunoactive relaxin in porcine follicular fluid, and the isolation and partial characterization of this material from follicular fluid and from ovaries of non-pregnant prepubertal sows.
Materials and Methods

Collection offollicularfluid
Sow ovaries were collected from a slaughterhouse and classified, on the basis of gross morphology and the contents of the uterus, as (1) from pregnant sows, (2) polycystic, (3) with active corpora lutea and from non-pregnant sows, (4) with corpora albicantia and from nonpregnant sows, or (5) from prepubertal sows.
Follicle diameters were measured using vernier callipers and then the follicular contents were aspirated using a small syringe. Samples were then centrifuged and the follicular fluid was aspirated and stored at -20°C. With some ovaries, the contents of several follicles were pooled and a mean follicular diameter was calculated. Since mating histories were available for the pregnant sows, it was possible to subdivide the samples into those from sows <50 days pregnant and >90 days pregnant.
Gel filtration offollicularfluid
Sufficient follicular fluid was collected from the ovary of 1 pregnant sow and from ovaries with polycystic follicles to provide two samples of follicular fluid for gel filtration studies. These samples had relaxin concentrations of 22-7 and 1-57 µg/ml respectively as measured by radio¬ immunoassay (see below). An aliquot of each (0-75 ml fluid from polycystic ovaries, 0-75 ml of 1:100 diluted fluid from the pregnant sow) was chromatographed on Sephadex G-50 (superfine) using a 1-5 x 85 cm column. The column was eluted with 0-05 M-phosphate-buffered saline con¬ taining 1% fetal calf serum and 0-02% sodium azide. Eluate fractions (2-0 ml) were collected from the column and relaxin was measured in an aliquot from every second fraction. (Afele, Bryant-Greenwood, Chamley & Dax, 1979) . Relaxin was purified from freshly frozen pregnant sow ovaries using the procedures described by Sherwood & O'Byrne (1974) . This material corresponded to the peptide designated as CM-a' by Sherwood & O'Byrne (1974) and it had a potency of 2-87 NIH-R-P1 (442 GPU/mg) when measured in the mouse interpubic ligament bioassay (Steinetz et al, 1960 ). An antiserum to CM-a' was raised in one rabbit using the immunization method described by Vaitukatis, Robbins, Neischlag & Ross (1971) . This antiserum was used in the assay at a final dilution of 1:12 000 (diluted with 10% v/v horse serum in 0-05 M-barbitone buffer, pH 8-6), and it showed no cross-reaction with porcine FSH (NIH-FSH-P1), porcine prolactin (Upjohn;
Lot No. or porcine insulin at concentrations to 1 µg/ml. Porcine proinsulin caused some inhibition of binding at this concentration.
CM-a' was used as the standard and also for iodination. 125I-labelled succinylated relaxin was prepared by the method of Bolton & Hunter (1973) as modified by McMurtry, . In this procedure, CM-a' (20 µg) was reacted with 3(/?-hydroxylphenyl) propionic acid, N-hydroxysuccinimidyl ester (TAGIT: Calbiochem) (4 µg in 20 µ benzene). After reaction of half of this succinylated relaxin with 125I, separation of 125I-labelled succinylated relaxin from unreacted succinamide ester and from free ,25I was achieved using a Sephadex G-25 column (25 cm 1-0 cm diameter) presaturated with 0-05% gelatin in 0-05 msodium phosphate buffer, pH 7-5. 125I-labelled hormone suitable for use in the radioimmuno-assay was diluted to a concentration of 1 ng/ml using 0-05 M-barbitone buffer, pH 8-6, containing 0-5 mg bovine gamma globulin/ml. Follicular fluid samples were run in each assay at 8 serial dilutions and, when concen¬ trations were very high, the samples were appropriately diluted with horse serum in 0-05 m barbitone buffer, pH (1:2 v/v). Eluates from the Sephadex G-50 column were not diluted before assay. In all assays, non-specific binding was <5% and the limit of sensitivity, representing the mass of unlabelled hormone which would cause a reduction in binding in excess of twice the standard deviation of counts bound at the zero point, was 200 pg/ml. In each assay run, an aliquot of follicular fluid was included from a pool which had been collected for use as an internal standard. Relaxin concentration for this pool measured in 5 assays was 27-2 + 3-7 (s.d.) ng/ml.
Results
For the non-pregnant animals the diameters of those follicles aspirated were in the range 3 · 8-13-0 mm while the diameters of the polycystic follicles and follicles from ovaries of pregnant sows were in the range 10-0-27-0 mm and 3-0-10-4 mm respectively. Relaxin was detected in 34 of the 38 samples assayed (Text- fig. 1 ). (1900-2500 ml) which corresponded to relaxin with a molecular weight of 6300; however, the presence of larger molecular weight species was also indicated by the detection of relaxin immunoactivity in a volume between 1500 and 1800 ml (see Text-fig. 3 ).
Discussion
These studies indicate that, in the pig, there is an extra-luteal source of at least 3 immunoreactive, relaxin-like peptides. This conclusion was reached after relaxin was found by radio¬ immunoassay to be present in follicular fluid from the ovaries of sows which were pregnant or non-pregnant (mature or immature), and those with cystic follicles. Gel filtration studies indicated the presence of two relaxin-like peptides of greater molecular weight in addition to the native species. In the present studies, relaxin was detectable in an extract of whole ovaries taken from pigs which had never ovulated. Gel filtration of this extract indicated the presence of more than one species and the elution profile (Text- fig. 3 ) was comparable to those obtained for follicu¬ lar fluid collected from pregnant sows and sows with polycystic ovaries (Text- fig. 2 ). This suggests that follicular fluid was the source of the relaxins found in the ovaries of immature sows.
In the pig, the corpus luteum of pregnancy has been considered to be a rich source of relaxin, although Anderson et al (1973) found that relaxin was produced by the maintained corpus luteum of the hysterectomized sow. During pregnancy the corpus luteum must reach a certain age before synthesis and/or secretion of relaxin can take place (Sherwood, Martin, Chang & Dziuk, 1977) . Lemon & Loir (1977) (Frieden & Yeh, 1977) and species of 19 000, 13 000 and 10 000 molecular weight have been extracted from fresh pregnant sow corpora lutea ( wok, Chamley & Bryant-Greenwood, 1978) .
Polycystic ovaries are not uncommon in the sow and two major types of cystic conditions were described by Nalbandov (1952) : some sows had multiple cysts of 2-5 cm in diameter in both ovaries while others had large numbers of small cysts up to 1-5 cm diameter. Both conditions were associated with temporary or permanent sterility. On the basis of the descriptions given by Nalbandov (1952) (Liptrap, 1970) .
There is also evidence that this condition may be associated with failure of the uterine luteolytic mechanism (Close & Liptrap, 1975) . However, it is not known how relaxin synthesis and/or secretion is controlled and further study of the polycystic ovarian condition in the sow may provide an answer to these questions.
The follicular fluid of the sow has been much studied and is known to contain steroids (Hunter, Cook & Baker, 1976) , prostaglandins (Ainsworth, Baker & Armstrong, 1975) , protein hormones (Channing, 1972) and other large molecular weight proteins (McGaughey, 1975 (Tsafriri, Pommerantz & Channing, 1976 (Channing, Tsai & Sachs, 1976 
